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ABSTRACT

In order to provide a complete, formal nomenclature for the genus
Tonestus, we propose the following new combinations: T. aberrans
(A. Nels.) Nesom & Morgan, T. alpinus (L. Anderson & S. Goodrich)
Nesom & Morgan, T. graniticus (Tiehm & Shultz) Nesom & Mor-
gan, T. microcephalus (Cronq.) Nesom & Morgan and T. peir-
sonii (Keck) Nesom & Morgan. A generic description of Tonestus is
presented, and the distinction between Tonestus and Stenotus is con-
sidered With one exception and one qualification, the nomenclatural
combinations in Tonestus also complete the apportionment of species
of the polyphyletic North American Haplopappus (sensu Hall), among
its constituent genera.
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In North America, the genus Haplopappus has encompassed a wide variety
of species groups (Ilall 1928), increasingly recognized in modern literature as
phylogenetically disparate (Lane, et al. 1987). Although it is perhaps not uni-
versally agreed upon, we agree with Brown & Clark (1982) that Haplopappus
sensu stricto is restricted to several sections that are endemic to South Amer-
ica. Haplopappus sect. Polyphylla of South America and the genus Hazardia
of North America are closely similar and they may be congeneric. Except for
Hazardia, however, none of the North American sections of Haplopappus sensu
Hall can be considered to be congeneric with true Haplopappus.

The following synopsis provides an account of all sections of North Amer-
ican aplopappus and their current taxonomic rank and/or placement. For
those wishing to recognize the segregates of Haplopappus, the combinations
are now available for all species involved, with the few exceptions noted be-
low.

Sect. Blepharodon as part of Machacranthera (Hartman 1976). Three
species (the “phyllocephalus group”) of sect. Blepharodon sensu Hall were said
by Hartman (1976) to represent an undescribed genus. These three have names
as Machaeranthera as well as Haplopappus.
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Sects. Ericameria, Stenotopsts, Macronema and Asiris. Nesom, et al. (sub-
mitted) have removed a group of species as a separate, new genus. These are
primarily species of the Chihuahuan Desert, formerly recognized as Ericame-
ria. Nesom (1990) has expanded the boundaries of true Ericameria as a genus
to encompass 27 species formerly belonging to Haplopappus sects. Ericameria,
Macronema, Asiris and Stenotopsis, making the genus coordinate in rank and
variability with Chrysothamnus, although somewhat larger.

Sect. Hazardia as a separate genus (Clark 1979).

Sect. Hesperodoria as a separate genus (Greene 1906). As observed by Hall
(1928), the two species of Hesperodoria are very different from each other. The
single remaining species of North American Haplopappus without a name in a
segregate genus, Haplopappus salicinus S.F. Blake, was based on a specimen
cited by Hall as Haplopappus (Hesperodoria) scopulorum (M.E. Jones) H.M.
Hall. This taxon apparently is still known only from the type collection, and
we are not able to make a judgment on its taxonomic placement. Anderson
& Weberg (1974) have suggested that it is similar to the monotypic genus
Vanclevea.

Sect. [socoma as a separate genus (Johnston 1970; Turner 1972; Nesom, in
prep.).

Sect. Isopappus as the separate genus Croptilon (Smith 1965; 1981). One
species, Haplopappus occidentalis H.M. Hall, has been segregated as the mono-
typic genus Benitoa (Keck 1956).

Sect. Qonopsis as a separate genus (Greene 1896).

Sect. Oreochrysum as a separate, monotypic genus (Rydberg 1906). An-
derson & Creech (1975) have treated it as a species of Solidago.

Sect. Osbertia as a separate genus (Turner & Sundberg 1986).

Sect. Prionopsis as a separate genus (Nuttall 1841; Johnston 1970; Howe
1975).

Sect. Pyrrocoma as a separate genus (Mayes 1976).

Sect. Stenotus as a separate genus of six species. Greene (1894) reinstated
Stenotus as a genus, but it has not had a modern treatment at that rank,
although that of Hall (1928) remains correct in its essence. Aven Nelson
added many taxa that were synonymized by Hall, but only a single additional
species has been recognized since Hall’s treatment (Nesom 1989).

After the consolidation of Ericameria. and with the recognition as genera
of the other groups as noted above, 7 North American species remain to be
dealt with in Haplopappus, all of which are in sect. Tonestus. Tonestus also has
been regarded as a distinct genus (Nelson 1904), and except for the unusual H.
microcephalus, there appears to be recent general agreement on the members
that are included (Anderson 1980; Tiehm & Shultz 1985).

Tonestus is similar to Stenotus in its herbaceous habit, primarily mono-
cephalous stems and base chromosome number of z=9. The overlapping
nomenclatural synonyms demonstrate at least an early lack of understanding
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of their relationships and the boundaries between them. Referring primarily
to habit, Hall (1928: p. 39) made the claim that “The sections Stenotus, Ton-
estus, and Macronema form an alinost continuous series,” and he also placed
Oreochrysum as a closely related element of this group. More recently, Clark,
et al. (1980) also referred to Stenotus as a “woody shrub,” and on the basis of
similar habit and flavonoids, placed it in the same lineage as Alacronema and
Ericameria. Hall believed that Stenotus was phylogenetically connected to
Macronema as well as Tonestus, but Clark, et al. (1980) apparently excluded
Tonestus from a close relationship with the other two. Finally, Nesom (1989)
speculated that Tonestus might be closely related to Macronema and Stenotus.

We observe that plants of both Stenotus and Tonestus are very different
from those of the woody shrubs found in Aacronema and Ericameria. The
former two have woody roots and caudex branches or rhizomes, the above
ground parts are distinctly herbaceous and the basal leaves are persistent.
Further, studies of restriction site variation in chloroplast DNA (Morgan, un-
publ.) show Tonestus (7. pygmaeus) to be in the same clade as Solidago (5.
altisssma L.), and Oreochrysum (=S. parryi), most closely related to the latter
and very strongly separated from the group of species that includes Ericameria
(sensu Nesom 1990, including Macronema) and Chrysothamnus.

Stenotus was not included in Morgan’s investigations of DNA restriction
sites, but we do not believe that it is necessarily closely related to Tonestus.
They appear to be distinct, unconnected groups. There are patterns of vari-
ability in each genus that are at least superficially similar, but the two can be
distinguished morphologically by the features in the following key.

1. Leaves and stems eglandular (short stipitate glandular in 2 species); leaves
entire, 3 nerved or when linear, | nerved, the cauline absent or reduced
to small bracts, not clasping; heads 1 per stem; phyllaries lanceolate to
obovate, strongly differentiated from the leaves, not foliaceous, with 3-5
parallel merves ......... ... Stenotus

1" Leaves and stems densely long stipitate glandular (eglandular in 1 species);
leaves coarsely toothed (entire in 2 species), 1 or 3 nerved, the cauline
well developed, usually continuing unreduced to immediately below the
heads, clasping to subclasping; heads 1(-5) per stem (mostly 5-13 in
2 species); phyllaries lanceolate, the outer 1 nerved, usually foliaceous,
grading into the bracteal leaves and into the inner phyllaries . Tonestus

The species of Tonestus are distinguished from Stenotus principally by
the presence of well developed cauline leaves, 1 nerved phyllaries and usually
prominently foliaceous phyllaries. Five of the species have leaves with toothed
margins and almost all have a tendency to produce several headed capitules-
cences. Two species with entire leaves and monocephalous stems (see below)
often are similar in general appearance to some species of Stenotus, but we
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feel that these similarities reflect convergence rather than homology, hecause in
their distinctive phyllaries, they clearly belong with Tonestus. Finally, Tones-
tus and Stenotus appear to have distinctive ecological preferences. The species
of Tonestus mostly occur in alpine zones. where they inhabit rock outcrops,
cliffs and talus, although 7. pygmaeus and T. lyallii also are commonly found
in rocky or gravely soil. Two species of Tonestus, T. granilicus and T. ma-
crocephalus, occur at lower altitudes. The species of Stenotus generally grow
below alpine altitudes, characteristically with sagebrush (although sometimes
reaching alpine habitats) and they occur mostly in rocky or gravely soil.

To complete the reinstatement of Tonestus, we provide a taxonomic sum-
mary of the genus with the necessary nomenclatural transfers. This also com-
pletes the apportionment of North American Haplopappus sensu Hall among
its natural segregate genera, except for the problems noted above with the
three species of sect. Blepharodon sensu Hall and with H. salicinus.

Tonestus A. Nelson, Bot. Gaz. (Crawfordsville) 37:262. 1904. Haplopappus
sect. Tonestus (A. Nelson) H.M. Hall, Carnegie Inst. Washington Publ.
389:34. 1928. Type species: T. lyallii (A. Gray) A. Nelson

Herbaceous perennials with branched caudices or stout rhizomes, often
from a thick taproot, with stems and leaves densely stipitate glandular, eg-
landular in 2 species. Leaves usually with at least a few coarse teeth, entire
in 3 species, the basal persistent, the cauline little reduced upward, the upper
clasping to subclasping or not clasping. Heads mostly campanulate, usually
solitary, sometimes 2-5 per stem in a loose corymb or in 2 species 5-15; phy!-
laries lanceolate, 1 nerved, in 3-4 nearly equal series or 5-7 graduated series,
the outer foliaceous, often grading into the upper leaves and into the more
chartaceous inner phyllaries (not foliaceous in 2 species); receptacles shallowly
convex, naked. Ray flowers present or absent, pistillate, fertile, the corollas
yellow, prominent. Disc flowers perfect, fertile, the corollas yellow, tubular,
slightly ampliate upward; style branch appendages mostly acute, about equal
in length to the stigmatic portions, with collecting appendages with short hairs
or merely papillate. Achenes narrowly oblong, compressed or slightly fusiform
to subcylindric, densely to sparsely strigose sericeous; pappus of numerous bar-
bellate bristles in a single series. Base chromosome number, z=9 (Anderson

1980; Tiehm & Shultz 1985; Spellenberg 1986).

1. Tonestus aberrans (A. Nelson) Nesom & Morgan, comb. nov. BA-
SIONYM: Macronema aberrans A. Nelson, Bot. Gaz. (Crawfordsville)
53:226. 1912. Haplopappus aberrans (A. Nelson) .M. Hall, Carnegie
Inst. Washington Publ. 389:185. 1928.

2. Tonestus alpinus (L. Anderson & S. Goodrich) Nesom & Morgan, comb.
nov. BASIONYM: Haplopappus alpinus L. Anderson & S. Goodrich,
Great Basin Nat. 40:73. 1980.
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3. Tonestus eximius (IL.M. Ilall) A. Nelson & Macbr., Bot. Gaz. (Craw-
fordsville) 65:70. 1918. BASIONYM: Haplopappus ezximius H.M. Hall,
Univ. Calif. Publ. Bot. 6:170. 1915.

4. Tonestus graniticus (Tiehm & L. Shultz) Nesom & Morgan, comb.
nov. BASIONYM: Haplopappus graniticus Tiehm & L. Shultz, Brittonia
37:165. 1985.

5. Tonestus lyallii (A. Gray) A. Nelson, Bot. Gaz. (Crawfordsville) 37:262.
1904. BASIONYM: Haplopappus lyalliz A. Gray, Proc. Acad. Nat. Sci.
Philadelphia 1863:64. 1864. 'Feneetus-lyallu (A. Gray)Y.T. Howell, FL
N.W. Amer. 300. 1900. - *r

6. Tonestus microcephalus (Cronq.) Nesom & Morgan, comb. nov. BA-
SIONYM: Haplopappus microcephalus Cronq., Madrono 11:186. 1951.

7. Tonestus peirsonii (Keck) Nesom & Morgan, comb. nov. BASIONYM:
Haplopappus erimius subsp. peirsonii Keck, Madrofio 5:169. 1940. Hap-
lopappus peirsonii (Keck) J.T. llowell, Leafl. W. Bot. 6:86. 1950.

8. Tonestus pygmaeus (Torr. & Gray) A. Nelson, Bot. Gaz. (Crawfordsville)
37:262. 1904. BASIONYM: Stenotus pygmaeus Torr. & Gray, Fl. N.
Amer. 2:237. 1842. Haplopappus pygmaeus (Torr. & Gray) A. Gray,
Amer. J. Sci., ser. 2, 33:239. 1862. Macronema pygmaeum E. Greene,
Erythea 2:73. 1894.

The species of Tonestus can be divided into four intergrading morphological
groups: (1) T. aberrans and T. graniticus with toothed leaves and phyllaries
in 5-7 graduated series; the latter is unusual in its reduced cauline leaves and
numerous, campanulate-turbinate heads lacking prominently foliaceous outer
phyllaries; (2) T. alpinus, T. ezimius and T. peirsonii with toothed leaves
and phyllaries in 3-4 nearly equal series; (3) T. lyallii and T. pygmaeus with
entire leaves and phyllaries in 3-4 nearly equal series; the latter is the only
species in the genus with an eglandular vestiture; and (4) 7. microcephalus
with entire leaves, heads in definite corymbs and phyllaries not foliaceous but
with prominent, herbaceous apical extensions. In these characteristics, T.
microcephalus is a somewhat aberrant species in the genus, but in its cliffside
habitat, stout caudex branches, densely leafy stems and 1 nerved phyllaries,
it is best placed in Tonestus. In this light, the herbaceous apical extensions
of the involucral bracts should prove to be homologous with the foliaceous
outer bracts that are characteristic of most of the rest of the genus. Tonestus
graniticus, which is more securely placed as a species of Tonestus, also has
differentiated, non foliaceous bracts and corymboid heads and it also occurs
in habitats below alpine zones.



Nesom & Morgan: Reinstatement of Tonestus 179

ACKNOWLEDGMENTS

We thank Drs. Billie Turner and Beryl Simpson for their review and com-
ments on the manuscript, and Dr. John Kartesz for his help with aspects of
the nomenclature. I appreciate loan of Haplopappus microcephalus from NMC.

LITERATURE CITED

Anderson, L.C. 1980. Haplopappus alpinus (Asteraceae): a new species from
Nevada. Great Basin Nat. 40:73-77.

& J.B. Creech. 1975. Comparative leaf anatomy of Solidago and
related Asteraceae. Amer. J. Bot. 62:486-493.

Anderson, L.C. & P.S. Weberg. 1974. The anatomy and taxonomy of Van-
clevea (Asteraceae). Great Basin Nat. 34:151-160.

Brown, G.K. & W.D. Clark. 1982. Taxonomy of Haplopappus sect. Gymno-
coma (Compositae). Syst. Bot. 7:199-213.

Clark, W.D. 1979. The taxonomy of Hazardia (Compositae: Astereae).
Madrofio 26:105-127.

, L.E. Urbatsch, R.L. Hartman, R.A. Mayes & T.J. Mabry. 1980.
Systematic implications of flavonoid patterns in Haplopappus segregates.
Biochem. Syst. Ecol. 8:257-259.

Greene, E.L. 1894. Observations on the Compositae.—V. Erythea 2:69-76.

. 1896. Studies in the Compositae.—III. Pittonia 3:43-63.

. 1906. New Asteraceous genera. Leafl. Bot. Observ. Crit. 1:173-174.

Hall, II.M. 1928. The genus Haplopappus—A phylogenetic study in the
Compositae. Carnegie Inst. Washington Publ. 389:1-391.

Hartman, R.L. 1976. A conspectus of Machaeranthera (Compositae: Aster-
eae) and a biosystematic study of the section Blepharodon. Ph.D. dis-
sertation, Univ. Texas, Austin.

Howe, T.D. 1975. The female gametophyte of three species of Grindelia and
of Prionopsis ciliata (Compositae). Amer. J. Bot. 62:273-279.



180 PHYTOLOGIA volume 68(3):174-180 March 1990

Johnston, M.C. 1970. Compositae. Pp. 1523-1744, in Correll, D.S. & M.C.
Johnston. Alanual of the Vascular Plants of Tezras. Texas Research
Foundation, Renner, Texas.

Keck, D.D. 1956. Benitoa, a new genus of Compositae {rom California. Leafl.
W. Bot. 8:25-28.

Lane, M.A., R.L. Hartman & G.K. Brown. 1987. Haplopappus II: Reality!
Amer. J. Bot. 74:741 (abstract).

Mayes, R.A. 1976. A cytotaxonomic and chemosystematic study of the genus
Pyrrocoma (Asteraceae: Astereae). Ph.D. dissertation, Univ. Texas,
Austin.

Nesom, G.L. 1989. A new combination in Stenofus (Asteraceae: Astereae).
Phytologia 67:113-114.

. 1390. Taxonomic summary of Ericameria (Asteraceae: Astereae)
with the inclusion of Haplopappus sects. Macronema and Asiris. Phy-
tologia 68:144-155.

, Y. Suh, D.R. Morgan & B.B. Simpson. Submitted. Xylothamia

(Asteraceae: Astereae), a new genus related to Futhamia. Sida.

Nuttall, T. 1841. Descriptions of new species and genera of plants in the
natural order of the Compositae. Trans. Amer. Philos. Soc., ser. 2, 7:283-
453.

Rydberg, P.A. 1906. Studies on the Rocky Mountain flora - XVI. Bull.
Torrey Bot. Club 33:137-161.

Smith, E.B. 1965. Taxonomy of Haplopappus section [sopappus (Composi-
tae). Rhodora 67:217-238.

1981. New combinations in Croptilon (Compositae - Astereae).
Sida 9:59-63.

Spellenberg, R.A. 1986. Chromosome number reports XC. Taxon 35:197.

Tiehm, A. & Leila M. Shultz. 1985. A new Haplopappus (Asteraceae: Aster-
eae) from Nevada. Brittonia 37:165-168.

Turner, B.L. 1972. Two new species of [socoma (Compositae-Astereae) from
north-central Mexico. Sida 5:23-25.

& S.D. Sundberg. 1986. Systematic study of Osbertia (Asteraceae-
Astereae). Pl. Syst. Evol. 151:229-239.




